To evaluate the effectiveness of a worksite wellness program in decreasing health risk. Methods: Analyses were based on 2411 employees from a school district in the western United States that participated in the WellSteps wellness program for 12 months. Results: The numbers of highrisk employees at baseline were 683 for body mass index, 360 for systolic blood pressure, 242 for diastolic blood pressure, 72 for blood glucose, and 216 for total cholesterol. Among participants, 46.0% lowered body mass index, 34.7% lowered systolic blood pressure, 56.3% lowered diastolic blood pressure, 65.6% lowered blood glucose, and 38.6% lowered total cholesterol. The percentages moving out of the high-risk categories after 1 year were 11.6%, 39.4%, 70.7%, 38.9%, and 40.7%, respectively. Conclusions: The worksite wellness program effectively lowered risk measures among those identified in high-risk categories at baseline.
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In the face of an increasingly competitive global economy, employers are looking for ways to minimize costs associated with both absenteeism and presenteeism. One increasingly popular approach is the adoption of Worksite Health Promotion Programs (WHPPs). There is growing evidence that properly implemented worksite wellness programs have the potential of improving employee health behaviors and physical and emotional health status, thereby lowering absenteeism and presenteeism and increasing worker productivity. 11 For example, worksite nutrition policies have been shown to improve productivity. 12 In addition, worksite physical activity programs can help employees better manage stress and lower or maintain healthy body weight. 13, 14 Other research has shown that employees who participate in WHPPs are able to successfully lose weight and reduce risk of chronic disease, such as heart disease and type II diabetes. 15, 16 A recent meta-analysis showed that workplace health programs lowered employer health care costs by 25%, on average. 17 Some recommendations about these programs include aspects that require support from company leadership, such as policies and environments making it feasible for employees to exercise during the day, eat healthy at work, and feel that their employer has interest in their physical and mental health. 18, 19 Recent studies have questioned the benefits of WHPPs, 3, 20 despite other well-designed studies showing otherwise. [11] [12] [13] [14] [15] [16] [17] Nevertheless, there is evidence that programs based on education alone are insufficient, but that education needs to be combined with strategies for motivating people, such as building skills and providing opportunities to incorporate healthy lifestyle in their social, cultural, policy, and physical environments. 21 Worksite health promotion program organizers typically tailor interventions to suit individual company needs, although many WHPPs combine an employee incentive, publicity, screening, voluntary exercise programs, and special events into a comprehensive health experience at work. 3 More advanced programs also include biometric testing of employees at baseline and at follow-up to determine accurate risk reduction levels. 17 In addition, different employment settings may require unique WHPP strategies, and the implications of different study designs need to be carefully discussed by program developers.
One company, WellSteps, recently implemented a WHPP for employees in a western United States school district. The purpose of this study was to evaluate the effectiveness of the WHPP in lowering health risk. We hypothesized that the program would lower the biometric scores of its participants in five areas-body mass index (BMI), glucose, total cholesterol, and systolic and diastolic blood pressure-well-known risk factors for obesity, chronic disease, or both. 16 We also stratified our analysis by baseline BMI, age, and sex, in an effort to understand how worksites similar to this school district might best implement WHPP programs among different demographic groups.
METHODS Intervention
The WellSteps worksite intervention was applied to employees in a western school district during the academic year 2011-2012. The intervention incorporated administrative planning, baseline data evaluation, culture change and communication strategy analysis, biometric screening, and behavior change campaigns. School district leadership promoted the program to all employees and their spouses.
Before participating in the program, employees completed a self-reported Personal Health Assessment (PHA). The PHA is written at the sixth-grade reading level and consists of 26 questions. On average, participants completed the survey in 8 minutes. The PHA questionnaire included questions about general health-related states and behaviors, including nutrition, physical activity, health status, life satisfaction, sleep quality, smoking, demographics, and seat belt use. The nutrition questions have been extensively studied and validated. 22 All other questions were taken from the 2006 Behavioral Risk Factor Surveillance System Questionnaire. an explanation of risk and recommended making small changes in behaviors to reduce elevated health risks.
To evaluate on-site health-promoting policies and environments, on-site wellness program coordinators completed a health culture audit called "The Checklist to Change," on the basis of recommendations in the Centers for Disease Control and Prevention "Community Guide." 24 The "Checklist to Change" results were used only in the planning process and, therefore, are not included in this evaluation. Data from the PHA and "Checklist to Change" were summarized and discussed by a WellSteps program manager with the on-site Wellness coordinator. These data were used to create a tailored wellness plan for the school district employees. The planning process was based on a simplified version of the PrecedeProceed model. 25 On the basis of the issues that emerged from the planning process, the Wellness team identified culture change goals to implement appropriate interventions to deliver to the employee population. Recruitment messages were sent to all employees.
The primary outcome variables for this study included several chronic disease risk factors. The same insurance carrier and health care provider network cover all employees. All employees were instructed on how to participate in a blood screening conducted on-site or through their primary care provider. After a 12-hour fast, blood was analyzed by provider network laboratories. Phlebotomists who conducted blood-draws also measured blood pressure, as well as employee height and weight. After resting for 5 minutes, blood pressure was measured using the guidelines set forth by the American Heart Association. 26 Weight and height were measured using standard medical weight and height scales. Body mass index was determined using the formula: weight (kg)/height (m 2 ). Employees who received screenings with their individual physicians were required to have their primary care physicians send laboratory results directly to WellSteps. These results were hand-entered using double-entry methodology. 27 Four campaigns were selected, ranging in duration from 4 to 8 weeks, and delivered within a 12-month period. Each campaign was based on the Social Cognitive Theory, 28 which incorporated activities like employee workout sessions, nutrition classes, fitness videos, and weigh-in sessions, all of which are described in greater detail in Table 1 . The campaigns did not overlap and were separated by at least 1 month. The last campaign was completed 2 weeks before the end of year PHA and biometric assessments.
Each campaign was designed to build behavioral capability by providing examples and immediately applicable skills and tools. Self-efficacy was enhanced by reducing the behavior change process to manageable weekly doses. Participation ranged from 1 to 26 weeks in total. Greater details about the specific behavior change campaigns can be found at www.wellsteps.com.
Participation
To encourage wellness program participation, the district implemented an insurance benefit-based incentive program, which involved $20 lower copay than required by the standard plan and an annual deductible of $350 rather than $700. To qualify, employees had to complete the WellSteps PHA and biometric screening. Employees could turn in an exemption form if pregnant or for other health reasons to opt out of the screening. In addition, participation was reinforced by small incentive items such as books or pedometers, and completion of the behavior change campaigns was reinforced by a chance to win a modest reward.
Of 53 participating schools, 3226 school district employees, 2804 (86.9%) completed baseline screening or submitted an exemption form. Exemptions (n = 34) and lack of follow-up screening data resulted in 2411 (74.7%) employees with baseline and follow-up data for analyses in this study. Of these employees, 52.1% participated in one or more of the behavior change campaigns: 621 (25.8%) in The Culprit and the Cure, 706 (29.3%) in Move It, 934 (38.7%) in Maintain Don't Gain, and 306 (12.7%) in Good Fat Bad Fat. The mean number of weeks of participation in the behavior change campaigns was significantly associated with age (2.3 for 21 to 29 years, 5.1 for 30 to 39 years, 5.1 for 40 to 49 years, 5.7 for 50 to 59 years, and 4.2 for 60 to 79 years; P = 0.0002) and sex (3.5 for men and 5.8 for women; P < 0.0001).
Statistical Techniques
Frequencies, means, standard deviations, and standard errors were used to describe the data. The baseline biometric scores were grouped according to conventional categories. For example, each person's BMI was classified as normal, overweight, or obese. We used the Mantel-Haenszel chi-squared test for trend to assess whether changes in the biometric score (eg, BMI) occurred in a linear relationship to their baseline classification. Rate ratios were used to compare biometric change scores according to their baseline categories. Multiple regression analysis was used to assess mean change scores in the biometric measures according to baseline classification, age, and sex. Two-sided tests of significance were based on the 0.05 level against a null hypothesis of no association. Analyses were performed using SAS version 9.3 (SAS Institute Inc, Cary, NC). for women (P < 0.0001), mean diastolic blood pressure was 81.2 mm Hg for men and 76.2 mm Hg for women (P < 0.0001), and mean blood glucose was 99.3 mg/dL for men and 93.4 mg/dL for women (P < 0.0001). There was no significant difference in total cholesterol between men and women (P = 0.2110).
RESULTS
Mean biometric scores at baseline and 1-year follow-up are presented in Table 2 . The table also shows mean age and the proportion of men and women available at both periods of time. In general, approximately 1.8% of employees at baseline were not available for follow-up 1 year later. Although the mean change in BMI did not significantly change, mean change in systolic blood pressure and total cholesterol significantly increased, whereas the mean change in diastolic blood pressure and blood glucose significantly decreased.
Among all participants, 46.0% lowered their BMI, 34.7% lowered their systolic blood pressure, 56.3% lowered their diastolic blood pressure, 65.6% lowered their blood glucose, and 38.6% lowered their total cholesterol. The percentage of employees moving from the obese group to the overweight group was 11.1%, and from the overweight group to the normal weight group was 11.6%. In contrast, the percentage moving from the normal-weight group to the overweight group was 4.1%, and from the overweight group to the obese group was 7.6%. For systolic blood pressure, 39.4% moved out of the high/dangerous groups (140 mm Hg or more) and 16.1% moved into this group; for diastolic blood pressure, 70.7% moved out of the high/dangerous groups (90 mm Hg or more) and 5.1% moved into this group; for blood glucose, 38.9% moved out of the high-risk FIGURE 1. Mean biometric scores at baseline by age.
group (126 mg/dL or more) and 0.9% moved into this group; and for total cholesterol, 40.7% moved out of the high-risk group (240 mg/dL or more) and 6.1% moved into this group.
The percentage decrease for each biometric indicator is presented according to baseline biometric groupings in Table 3 . The percentage of individuals who showed a decrease in their selected biometric score significantly increased as we moved from normal to at-risk categories, except for glucose. To illustrate, those who were overweight at baseline were 1.14 times (14%) more likely to lower their BMI compared with those of normal weight, and those who were obese at baseline were 1.26 times (26%) more likely to lower their BMI compared with those of normal weight.
Mean change scores are presented for the biometric measures according to their baseline classifications (Table 4 ). For each biometric measure, mean changes in the scores, after adjusting for age and sex, were significantly influenced by the selected biometric classifications at baseline. In addition, mean change in BMI did not significantly differ between men and women (P = 0.8956) but did significantly decrease with older age (slope = −0.01 [SE = 0.004]; P = 0.0129). Mean change in systolic blood pressure significantly differed between men and women (1.26 vs −2.01; P < 0.0001) and significantly increased with age (slope = 0.06 [SE = 0.025]; P = 0.0158). Mean change in diastolic blood pressure significantly differed between men and women (−5.28 vs −8.18; P < 0.0001) but was not significantly associated with age (P = 0.0933). Mean change in blood glucose did not significantly differ between men and women (P = 0.8011) but did significantly increase with age (slope = 0.08 [SE = 0.03]; P = 0.0096). Finally, mean change in total cholesterol did not significantly differ between men and women (P = 0.0733) or by age (P = 0.8786).
DISCUSSION
Baseline biometric measurements closely mirrored national statistics, with a few exceptions. Systolic and diastolic blood pressure among employees aged 18 to 39 years were higher. For example, employee systolic blood pressure in this age group was 10 points higher than the national average of 110 during 2001 and 2008. 29 It may be that younger teachers have higher blood pressure due to elevated work stress, including anxiety about achieving renewed teaching contracts, budget cuts, and salary freezes. In one Swedish study of grade school educators, for example, intense job demands, lack of educational resources, and feelings of incompetence among new teachers were linked to overwhelming stress and burnout. 30 It is possible that these pressures could lower as teachers become more seasoned in their profession, which would explain why blood pressure data for employees older than 40 years in the study drops below the national average. Nevertheless, more research would be warranted to make this assumption. Both men and women mean BMI scores at baseline ran above the national average, with the men average three points higher and the women average almost a point higher. The higher men BMI may reflect, in part, the level of physical activity that teaching requires as opposed to other heavily men-occupied professions, such as construction, carpentry, or farming. 31 American women, on the contrary, are less likely than men to pursue extremely physically demanding professions, which could make teaching one of the more active careers for women. 31 In addition, women are more likely than men to work as elementary school teachers as opposed to secondary school teachers, which means that female teachers may experience more physical exertion than men. 32 The baseline variation based on age is consistent with national patterns. 33 Among employee participants, a large percentage lowered their BMI, systolic blood pressure, diastolic blood pressure, blood glucose, and total cholesterol. A high percentage also moved from high-to lower-risk categories for each of the biometric measures, particularly for diastolic blood pressure. There were also some that moved into the high-risk groups, although the number was much lower than who moved out of the high-risk groups. The results further support that the WHPP program was primarily effective at reducing risks among those in the higher-risk groups at baseline. Although WHPP programs are typically difficult to compare to others on the basis of intervention style, duration, and reporting differences, these results seem to parallel the findings from a Norwegian meta-analysis that the WHPPs studied had a positive impact on employee health and well-being. 3 For each of the biometric measures except glucose, the percentage decreasing their baseline score was significantly greater in the higher-risk categories at baseline. For example, those who were overweight at baseline were 1.14 times (14%) more likely to lower their BMI compared with those of normal weight, and those who were obese at baseline were 1.26 times (26%) more likely to lower their BMI compared with those of normal weight, although BMI actually increased slightly for the overweight group and decreased slightly in the obese group. Yet the results indicate that those in the obese group had a higher motivation to actively participate in the program and lose weight than those in the other BMI categories.
Mean change scores through 1 year tended to increase for employees with normal biometric scores at baseline but decrease for employees not in the normal categories at baseline. Decreasing scores in the higher-risk groups tended to be more pronounced than increasing scores in the normal groups. This is consistent with the WHPP targeting higher-risk individuals.
Age and sex had some influence on the mean change scores. Unfortunately, without a comparison group, it is difficult to interpret these results. Yet it is interesting that mean systolic blood pressure increased for men but decreased for women, and mean diastolic blood pressure decreased for both men and women, but more so for women, after adjusting for age and the baseline level of these variables. This is consistent with an English study of school teachers, where men consistently reported feeling higher teaching-related stress than women. 34 It may be that the increase in systolic blood pressure among men may be more related to job stress than to the intervention itself.
The study is limited in that it did not have a separate control group. Hence, although the results provide preliminary evidence of the effectiveness of the WHPP, further research should use a control group. Nevertheless, baseline comparisons of the biometric scores were made with national statistics. In addition, biometric change scores among high-risk individuals were compared with change scores for those not classified to be at high risk. Finally, like most worksite wellness programs, which involve various components, we were unable to tease out if specific campaigns were more effective than others at motivating behavior change.
CONCLUSION
The WellSteps program effectively helped many employee participants in a western school district to improve biometric scores over the course of 1 year. Individuals who had higher biometric readings at baseline were more likely to improve health status by the end of the intervention than individuals with normal baseline readings. The number of participants moving out of the high-risk categories far exceeded the number of participants moving into the high-risk categories. In general, age and sex had little effect on change in the biometric scores, with the exception of blood pressure, where women tended to improve more than men. This may suggest that the WellSteps program had a degree of universal appeal across age and sex for these employees. Nevertheless, the WHPP may be improved by helping those in the normal categories based on their biometric scores at baseline to maintain their current status.
